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(57) Abstract: A process for 
producing a single crystal by pulling 
up a single crystal from a raw 
material melt according to the CZ 
technique, wherein providing that 
at the stage of growth of single 
crystal, V represents the pull up 
rate, Gc the temperature gradient at 
crystal center and Ge the temperature 
gradient at crystal periphery, the 
temperature gradient at crystal center 
Gc and temperature gradient at 
crystal periphery Ge are controlled 
by altering the spacing between 
the surface of the raw material melt 
and a heat shield member disposed 
opposite to the raw material melt 
surface so that the difference (AG) 
between the temperature gradient at 
crystal center Gc and the temperature 
gradient at crystal periphery Ge is 
0.5°C/mm or less, and wherein the 
ratio (V/Gc) of pull up rate V to 
temperature gradient at crystal center 
Gc is controlled so that a single 
crystal with desired defect region can 
be grown. Thus, there is provided a 
process for producing a single crystal 
in which a single crystal with desired 

defect region over the entire surface of crystal diameter direction throughout the direction of crystal growth axis can be efficiently 
produced within a short period of time with high yield by controlling V/G without lowering the pull up rate V at the stage of growth 
of single crystal according to the CZ technique. 
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A. . .CRYSTAL TEMPERATURE GRADIENT (°C/mm) 

B. .. SPACING BETWEEN RAW MATERIAL MELT SURFACE AND HEAT 

SHIELD MEMBER, L (mm) 

C. .. TEMPERATURE GRADIENT AT CRYSTAL CENTER Gc 

D. .. TEMPERATURE GRADIENT AT CRYSTAL PERIPHERY Ge 



WO 2005/001170 Al I lllll lllllllt II lillll 1EIEI HIM IIIII 1)11 1 II 111 IIIII Hill UIII IIIII IIII lllllll III] llll III! 



(74) ft3SA: Jtfg (YOSHIMIYA, Mikio); T 1110041 
4 F Tokyo (JP). 



pTffe,): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 



(84) *g5eg<**<B£iM8y. ±xo>mm<D&wumtf*i 

ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), l-r>7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — □ y (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 



O. 5 0 c/mm^Tt^*cfc5lc-r«ti: tic. ?l±tf j££ v t USS^'O EG c <B1£ V/G c £3rS*:&(l 

5i-trfis«v*«is<b*-a-rfcv/G*»jtaiLr. issfi£s«i^iPicD±j«(caoTisag^rS]±is^ 



